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(57) A lead has a thick par. havir»g & tnickness oi 0. 
2 mm and a thin part having e thickness of 0. 1 mm. The 
thin pan is lormec" having a greater width than the thick 
part lor preventing the lead from slipping from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductive adhesive. A lateral surface of the thick part and 
a lateral surface of the resin ere simultaneously formed 
by a 6ingle cut so that the thick part s lateral surface is 
located a! a lower end area of the resin s lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick part projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-off specifications. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip with Au wires, are likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realire high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present inversion relates generally to eiecronic 
components of resin molded pacsoe type, and. mo-e 
particularly, to electronic components suitable for sur- 
face mount technology. 

Electronic components o' re surface nojrr. type 
are wet! known. FlGJRE 22 Sho/.s h r. externa v,e* * 
a conventional electronic comopnent of tr.e suiace 
mount type wh-ch incorporates ree r. £ semiconducto- 
chip (an electronic element). Electronic component 70, 
shown in FIGURE 22. has elongated. li-'tt to third least 
71-73, 7< is a resin having the form of s rectanguia' par- 
atlelepiped which encapsulates e semiconductor chip. 
Each lead 71-73 horizontally stretches out 1rom oppo- 
site lateral surfaces of resin It and has an l-shaped 
bent The bottom dimensions o' resr. 7a is *. .6 mm * C e 
mm. and each lead 7*. -73 projects 1-ot. resin It fo< from 
0.4 mm tc 0.6 mm. Tc prevent poo: soldemg (: e.. 
defective soldering in wmch. wnen mounting electronic 
component 70 on:c a printed bcarc. a good bond .s not 
produced at a junction between me primed board and 
each lead 71-73). it is required b> lead stand-off specifi- 
cations that the bottom suriace of res.n It floats C mm 
to 0.1 mm on the printed board surface. 

FIGURE 23 is e pan view of a conventional lead 
trame for use in the fabrication o' elecvon.c component 
70. Lead frame BC of FIGURE 23 is formed of a reran- 
gular metal plate that has a uniform thickness and com- 
prises lead formation par; ei and exterior frame E2 for 
enclosing lead formation par: El. Brrfge pan £2 is pro- 
vided which ects as a bridge to connect together oppo- 
site sides of exterior frame B2. and a plurality of sets of 
lead parts 7" -73 extend from the opposite sides of exte- 
rior frame 82. These lead pans 71-73 ae one-dimen- 
sionally placed at pitches ranch; from 3.0 mm to t.O 
mm. running in the lengthwise oVec*on of lead frame 
50. 

The fabrication of electronic component 70. that is. 
the assembly process thereof, comprises a die bonding 
process, a wire bonding process, a molding process, a 
deburring process, a lead finishing process, a trimming 
process, and a forming process. In the die bonding 
process, semiconductor chips a r e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame SO of FIGURE 23 using s conductive adhesive m 
the wire bonding process, two elecrodes on each sem- 
iconductor chip are electrically connected with the lead- 
ing ends of second and third lead parts 72 and 72 by 
fine wires o' Au (gold). In the moidng process, a moid 
assembly for transfer mo»S is usee 1c* integral encapsu- 
lation of the individual semiconductor chips, the Au 
wires, the leading ends of lead parts 71-72 witn resin 
74. In this molding pocess. a p;ural:ty ot cavities 
defined between an toper mold e'ement and a lower 
moid element, a'e one-c.menso-al'x ar*angec. rj-mng 
in the lengthwise direction of lead Vame EC 1 anc Oe:n; 


isolate: from one tnore*. ir. cthe' words, a -esir. :s 
injected, from a common runner tnrougn 'espectve 
gates. in;c each cav-ty. FIGURE 2t shows leac frame 
B0 that has undergone a molding process, ir. re 
5 ceburring process, burrs, formed by resin escaped I'om 
tine gaps defined between the mold assemO'y and the 
lead frame 80 onto lead parts 71-73. are removed In 
the leac finishing process, lead pans 71-72 extending 
from each resin It are soioerpiated Deou-mc «s an 
:c indisoensaoie process tc smooth soioe-p^tng In r.e 
t-.mm.ng process, lead pans 7* -72 ee cut sucn rat 
individual electronic components 7C ae separated, in 
tne forming process, bending is performed so rat each 
lead part 71-72 has a bent, as shown ir. FIGURE 22. 
a The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 wnch project 
from lateral surfaces & resin 74. Therefore, e'ect-onic 
component 70 occupies a considerably larger space in 
comparison with a semconducto' chc (an eecvonic 
21 element), therefore producing the p-oo em re: mount- 
ing censity on a printed boarc cannot be eased 
much. Aod'itional'y. leads 71-72 which ?roi*~ trcm resn 
It are vjme-ao:e. v/nich may result ir. an unexpected 
change in the lead form at the time of mounting an elec- 
71 tronic component 70 onto a primed boa'C. re*eby 
causing defective solde'ing. 

The above -described labhcaiion method of elec- 
tronic component 70 recuses ooth a deoumng p-ocess 
and a forming. process. It is preferred rat cebumng :s 
eliminated, since the deb-uning process produces no 
additional values to products. In tne fo-mmg process, 
unexpected iead deformation anc the cut o' a lead may 
occur. Fu-ther. in the forrmng process, there are difficul- 
ties in always conforming to lead stand-oft specrfica- 
35 tions and the-e has been tne problem that yields lend to 

drop. 

In the above-descrioed lead frame B0. a plurality of 
sets of lead parts 7t-73 are one-dimensonaiiy 
arranged at e great pitch, therefore proouchg re prob- 

40 lem ina: the number of electronic components 70 that a 
single lead frame 60 car yield is smaJl. Metal material 
for forming lead frame 80 is used inefficiently. 

In the above-described conventionaf mold assem- 
bly, a plurality of cavities, which are one-dime nsionaliy 

n arranged at a great pitch conesponding to lead frame 
B0, are defined between the vppet mold element anc 
the lower mole element, sc thai the numb-er o' electronic 
components 7C that a single molding p-ocess can yieic 
is small, resuftmg in poo' productivity. 

$c 

SUMMARY OF THE INVENTION 

Accord.ngiy. it .s an cOjeci o' the p esent i-venr.on 
tc provide an imp-oveC e ecromc component o' £ resin 
5f molded packarpe type cacsO^e ol reading a n.gr.er 
mourning flensity on a o-.ntec beard «n comparison wir 
conventional :e chnc.es and capaoie of suppressing 
lead deforma-.on occu".-»; a", -e mo^ntng p-ocess 
Anothe* cO ; ect o' tne p esent hvent cn is tc p-ov.ce 


2 


EP 0 794 572 A2 


L 


a method for fabricating & r - e ecvom: component of £ 
resin molded package type capabe of eliminating 
debuning and forming processes hereby providing e 
high productivity. 

Still another object of the preset indention is to 
provide ar. improved lead frame for use in the fabrication 
of electronic components of a resin maided package 
type so tnat a g-eater numbe* or* electronic components 
can be taker, efficiently m compansor with conventional 
techniques 

Another oo.ee. z' me present indention is to 
improve the producti»'it> o' noic assembly lor use tr. tne 
fabrication of electronic components of a resin molded 
package type. 

The present invention provides an electronic com- 
ponent of e resin molded package type. This electronic 
component comprises: 

(a) an electronic Cement: 

(b) a lead wh.ch is e eotricaliy co -ner.ee" with tne 
electronic element anc 

(c) a resir. w.nicn encapsulates r.e electronic ele- 
ment and me lead; 

wheein a lateral surface of the lead and a late-ai 
surface of the resin ere simultaneously formec by a tin- 
gle cut such that the latera- surface of the lead is located 
at a lower end are* of the late'aJ surface of the resin and 
the lateral surfaces of the lead and the resin a-e 
exposed forming me same plane. 

Accordingly, the lateral surface of the lead, formed 
by cutting, is exposed at the lower enc area o' the lateral 
surface of the resin in ether words, an area, taken up by 
an electronic component of this invention on e printed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional electronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is' unlikely to occur when performing a 
mounting process on a printed board. If it is arranged 
such that the lead bottom surface sJighiiy projects from 
a resin bottom suiace. lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of the present invention includes fi thin par. which is 
electricaJly connected with ar. electronic element and a 
thick part which is formed having a greater thickness 
than the thin part so as to p-ovide a step on the side of 
the lead's bottom surface, and a lateral surface of the 
thick part and the late-al surface o* tne res-n are simul- 
taneously lormed by a smg.e cut so tnat the lateral sur- 
face of the thick part is located at a lo^e? end area of tne 
lateral surface of trie resir. anc the late*a* surfaces of tne 
thick part and the resir. are exoosec tormng the same 
plane, and a botiorr. surface of tne tn:r>. part is expos ec 
at a bottom surface of the resm. As a result o? such 
arrangement in performing a higr. censrty mojnthg 


process on a p':-.;ec bCa'C i corr.e* when is 
defined by a latera' and a bottom surface of tne tmck 
part, is usee tor external connection. If it is arranges 
such that the bottom surface o' the th.ck pa", projects. 
5 from the bottom surface of the resin, by a length less 
than a diffe-ence in. thickness between the tnin part and 
the thick pan. lead stand-off specifications can be met 
easily while at the same time maintaining insulation 
between lead tnir. part and printed boa'C. A'-ar.oe- 
-,f ments. sucn as p'o^omg a v.noer top surface tc a tn:n 
pa f t in comparisor w>;h a tniok pa't and torm.ng a ne'en 
in a thin pari, p-e^ent a :ead Iron-, slipping from a ies»n 
An electronic element is fixed on a leac thm part. 

The present invention provides a metnod tor fabri- 
cs eating en electronic componern This method com- 
prises: 

(a) a step of fixing an eiecvonic element or a plate- 
like lead frame having a lead part; 
?r (b) a step of eiecthcaliy connerjng tne electronic 
element with tne leac pa*t. 

(c) a step of mteg'aliy encapsulating tne electronic 
element anc me lead part witr. a ?esm anc 

(d) a steo of cutting the leac frame together with r.e 
?5 resin in oroer tna; a resir. cut surface anc a leac cut 

surface are formed at the same time or. a package 
lateral surface of the electronic component. 

As a result of sucn arrangement, a -es^. cut surface 
and a lead cut surface are formed or a package lateral 
surface at the same time. tnereto*e eliminating tne neeo 
tor performing a oeburring process. Aodilbnally. unlike 
conventional techniques, tnere is no neeo tc perform a 
brming process in which an elongated lead is subjected 

35 tc bending, therefore providing imp*oved yields. 

More specifically, in a methoc of eficently fabricat- 
ing a pluralrry of electronic components of a resm 
molded package type of this invention, a plate-like lead 
frame is employed which comprises a plurality of bridge 

<o pans wnich are tcmed into a laroce and a plurality of 
sets of lead paas which extend lowarct a plurality of lat- 
tice open spaces wnich are hohiontaliy and perpendc* 
ularfy. and two-dim ensionatly deVied by the plurality oi 
bridge parts. This fabrication method comprises the 

<5 steps of: 

(a) over the p:ate-Nke lead frame, a step of fixing 
each of a plurality o' electronic elements in a cone- 
spending lattice open space of the plurality of latDce 

sr open spaces. 

(b) a step of electrically connecting eacn of the 
electronic elements with a corresponding set of 
lead parts cf tr-e piu'aiity o' sets of lead parts. 

(c) a step o' encapsulating tne plurality of e'er.ron.c 
:s elements anc tne plurality of sets of lead pa-ts witn 

a resin sc rat tne piu'ahry c' eiecvon.c elements 
and the pijraiitx o f sets c' lead pa*ts a»e cont:n^ojs 
with one anotne* at least in one direction, anc 

(d) a step o' c_r.:ng :ne 'eac trame together w.th me 
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resin such that the plj'si'ty o' sets C. lead pa'ts of 
the Ieac frame are seoa'ctec from tne p!u-altty o' 
bridge parts respectively and resin cut surfaces and 
lead cut sjrlaces are formed at the sane time on 
individual package latera : s urfaces of the plurality of ; 
electronic component. 

The above-c escribed arrangement not only makes 
it possible to omi: ceourring anc looming p-ocesses. bJt 
also improves p'odjciviry ir. tne encapsulation rep. a '.c 
resin is injected though common pales irr.c a plu'ality 
of cavities *whi en are horizontally and perpendicularly, 
and two-dimensionally arranged >n corresponding man- 
ner to the plurality of electronic elements and which are 
communicated with one another at least in one direc- is 
tion. In the cutting step, the lead frame is cx together 
with the resin at a width g-eater than the width of the 
bridge part oi the lead frame ir. order that resin cut sur- 
faces and lead cut surfaces ae formed a: r>e same time 
on package lateral surfaces o' two electronic compo- 2z 
nents of the plurality of electronic components corre- 
sponding to two adjacent eiecvomc elements of the 
ptjralrty of electronic elements. 

The present invention prc.'ces a lead f-ame com- 
prising: *s 

(a) a rectangular exterior frame: 

(b) a plurality of bridge pats wmch are formed into 
a lattice so as to establish connections between a 
pair of opposite sides of the rectangular exterior 3D 
frame as well as between another pair of opoos'rfe 
6ides thereof: and 

(c) a plurality of sets of lead parts which extend 
towards respective lattice open spaces which a-e 
horizontally and perpendicularly, and two-dimen- » 
sionally defined by the b-idge parrs. 

Such arrangement makes rt possible tc two-dimen- 
sionally and closely place a g-eat number of lead parts 
on a single lead lrame Acco'dingiy. the number of dec- «c 
Ironic components that a single ieac frame can yieJd is 
increased, and meal materia; tor forming b lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: <i 

(a) a lower mold element onto when a lead frame 
with e plurality of electronic elements which a*e 
arranged horizontally and perpendcula'iy. and two- 
dimensionally is p:aced; &c 

(b) an upper mold element, cooperating w:th the 
lower mold element, that oefmes a plurality o' cavi- 
ties which are horizontal!) anc pe'pendicuiariy. and 
two-dimensionally erranje-d corresponding')- to the 
plurality of electronic elements and wnich a'€ com- u 
municated with one anotne* at least in one direc- 
tion: and 

(c) common gates through -*m.ch a *esir :s in ected 
i.T»o the plurality of cevnes 


Accordingly, it is possioie ic close'y anc two-o'imen. 
sionaliy oef«ne a plurality of cabinet between the uppc 
mold element end the lower moid element, whered) tne 
number of electronic comoonents that a single molding 
process can yield ts increases and the prodjcti/ity is 
improved. Additionally, since the piu*ahty of cavities are 
communicated with one another, this alloy's a resir. to 
be injected trvough the common gates into eeC cavity 
at high efficiency. Unnecessa'y portions of the cred 
resin are remo^ec tcgetne' w.v. unnecessary po-tons 
of the ieac frame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE l is a plan view of an electronic compo- 
nent in accordance with the p'esent indention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE V 

FIGURE 2 is a cross sectional view of tne e'ecronic 
component taker, aiong the line IH-IH of FI3JF.E t. 

FIGURE is a cross sectional view of tne electronic 
component taken along the hne V-IV ct Fl3J = .E l. 

FIGURE 5 is a p:an view of a ieac frame lor use in 
the tab'ication cf the electronic component of FiG'jRE 
i. 

FIGURE 6 is a detail, enlarged plan view o 4 . e lead 
formation par: o' FIGURE 5. 

FIGURE 7 is a cross sectional view of the lead to> 
mation pan taken along the line VH-vn oi FIGURE 6. 

FIGURE B is a cross sectional view of tne lead for- 
mation pan taken along the line VIII- VIII of FiG'Jr.E 5. 

FIGURE S is a plan view of the lead frame of FIG- 
URE 5 after a molding process is completed. 

FIGURE t 0 is a detail, enlarged plan view of a moid 
part of FIGURE 9. 

FIGURE "it is a cross sectional view of the mold 
part taken along the line Xi-Xl of FIGURE 10. 

FIGURE 12 is a cross sectional view of Ihe moid 
part taken along the line XII-XH of FIGURE 10. 

FIGURE 13 is a front view of another esect'onic 
component in accordance with the present invention. 

FIGURE u is a front view of still another electronic 
component in accordance with the present invention. 

FIGURE t5 is a bottom view of another electronic 
component in accordance with the present invention. 

• FIGURE 16 is a bottom view of still another elec- 
tronic component m accordance with the present inden- 
tion. 

FIGURE 17 is a front view of another electronic 
component ir. acco-cance with the p-esent h^ennor.. 

FIGURE 'B >s a cross sectional view of the elec- 
fonic component taken along tne line XVIH-XVIH of 
FIGURE t7. 

FIGURE •& is a cross sectional view of the elec- 
tronic component taken along the line X.X-XIX ol FI3- 
URE 17. 

FIGURE 2Z> is a cess sectional view o' the eiec- 
fonlc compo-^e-v. zr F<3 JRE "7 covespond:n- :c Fi2- 
URE U. 
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FI3URE 21 is £ coss seotona' v.ew cr* tne e £•: 
Uoni: component of FI3JSE 1*7 corresponds; ic FiS- 
URE *.2. 

FIGURE 22 is a perspective view cf 6 conventional 
electronic component. 

FIGURE 22 is £ p!sr. view o' £ conventional leac 
frame. 

FIGURE It is a p:ar vie* of the leac frame of FIG- 
URE 23 after £ moid-.n- p-ccess is comp-.etec 

DETAILED DESCRIPTION OF THE INVENTION 

Preterm embodime-ts of thts invention ae now 
described in detail with relerence ic the accompanying 
drawings. 

FIGURES V4 show the appearance and internal 
structure of an electronic component of a surface mount 
type in accordance with the present in/enton. FIGURE 
1 is a plan view of ar. electronic component ir. acco-c- 
ance with the p-esen: invention. FIGURE 2 is e t'on: 
view of the electronic component of Fi3JR= 1. FIG- 
URE 3 is a cross seaiona! view of the elec.ronic compo- 
nent taken along the line Ili-W of FIGURE V FIGURE < 
is a cross sectional view- of the electronic component 
taken along the line IV- IV of FIGURE 1. -.0 is an elec- 
tronic component of this in/enbon. This electronic com- 
ponent tO has e first lead n,£ second lead "2. £ thirc 
lead 13. a semiconductor chip {an electronic element) 
15, and a resin 18. The bottom dimensions of resin i£ 
having the form of a rectangular parallelepiped a'e 1.6 
mm * 0.8 rr.m. Each of leads 1V13 has the same 
length. 0. 65 mm. 

First lead 11 has a thick par; iia whose lengtn. 
width, and thickness are C. *5 mm. 0. 2 mm. and 0. 2 
mm and a thin part lib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surtace side of first lead 
11. First lead 11 has a flat top surface. To prevent first 
lead 11 from slipping from resin 18. thin part lit has a 
top surface (0. 5 mm * 0. 5 mm) which is greater in width 
than thick part's ne lop surface end which is great in 
area than semiconduoto' chip 15. Semiconductor chip 
15 is fixed on thin part 1 lb using e conductive adhesive 
14. As a result of such arrangement, semiconductor 
chip 15 is electrically connected, at Hs bottom surface, 
with first lead n. A lateral surface (0. 2 mm * 0. 2 mm) 
of thick part iia and a lateral surtace of resin i£ are 
formed at the same time by e single cut such that tne 
lateral surface of thick part 1 is is located at £ bwe- end 
area of the latera! surface of resin i 6 and the latera' sur- 
faces of thick part lis and resin *,6 e^e exposes forming 
the same plane, in other words these laie-ai surtaces 
are flush with each other. 

Second lead 1 2 has a thick part *2a (length: 0. 15 
mm; width: 0. 2 mm. thickness. 0. 2 mm) anc a inm part 
12b (length: 0. 5 mm; width 0. 3 mm. thickness: 0. 1 
mm). Likewise, third lead *2 has a thick part "2c 
(length: 0. ".5 mm; width 0. 2 mm. thickness: C 2 mm) 
and a thin part *3C (length C 1 . 5 mm. wCth. C. 2 mm. 


thickness 0 '. mm) A step cf 0 * mm is p'O/oec on 
tne bonom sees c' second anc thirc leacs '2 anc *.2. 
arxi seconc anc third leads *2 and "2 eacr. have a fia: 
top surface. Tc present second anc thirc leads ".2 and 

5 13 from slipping from resin 18. thin parts "2C anc *3b 
have top surfaces wide? than those of thic* pa 'is *.2a 
and ".3a. Tnir, pa-is :2c and "3c a'e furtne- priced 
witn notches "2: and "3c which function as means lor 
preventing tne leacs 12 anc" *.2 f'orr. si oon; 1*om restr. 

•c "E Each notch *2c anc *.2c has a d.mer.sor. of 0 D£ 
mm as a cepth Late 'a: suiaces {0 2 mm > 0 I mm; of 
thick parts i2a anc '2a. anc anc-.ner lait-a' syrtace o' 
resin 16 a?e formed at tne same time by a single cut 
such that the lateral surfaces of thick parts 12a and *.2a 

J5 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surfaces of thick parts i2e snd 
13s and resin ie are exposed forming tne same plane, 
in other words these lateral surtaces a'e flusr with each 
other. Twc electrodes on semiconductor ch:p '5 a'e 

3z elect'icaiiy connected witn thm parts "2c anc *.2b of 
second anc thirc leaos 12 and "3 b> Aj wires "6 enc 
17. First to thirc leads li-"2 a-e formed a 1 sort maie^a! 
that cuts easily such as FeM'» al»cy. Cu. anc A!. 

Resin IB encapsulates most of f^s: tc tntro leaCs 

2i n-:3. semiconouror chip ".5. At; wi-e '6. anc Ay wi'e 
17. 18a is a pe-ipherai part of the resin top surtace. 
Periphera'part iea is chamfered. Formec a*, one corner 
of the resin top surface is a recess par; having a diame- 
ter of from 0.2 mm tc 0.2 mm. This recess part serves 

a: as polarity mark *.eo. Each of bonom surfaces (0. 
mm % 0. 2 mm) o' thick pa.'ts na-".3a o'- ii-s: tc third 
leads 11-13 is exposed at resin bottom surtace ".Be and 
projects by from 0. 03 mm tc 0. 05 mm so as to meet 
lead sand-off specifications. Because such a p-ojecibn 

zi length is less than tne difference in thickness between 
thick parts ne- 13a and thin pans r.b-i3b (ie.. 0. l 
mm), the bottom surtaces of tnir. parts 1 1 b *.3b of first to 
third leads 1V13 are completely covered with resin IB. 
The exposed surtaces of first to third leads n-13 a'e 

40 solderpiated such that each of the exposed surtaces is 
covered with a film of sotoer the adeouaie th.ckness of 
which is <-l5 pm. 

In accordance with electronic component 10 
described above, at the t»me of performing e mounting 

*$ process on a printed board, a corner part, which is 
defined between a lateral surface and e bottom surface 
of each of thick pans i ia-i3a. is used tor establishing 
connection witn the outside. The corner pBrts a'e sol- 
derpiated Ihe'efore providing good soideradiiity during 

so the mounting process, a space, taker, up by eJecronic 
component i0 or. tne primed board, ts eoue' to the area 
of resin bottom surtace '.Be. whicr makes possbie to 
provide higher mounun; density on tne prr.teC boa*o\ 
Additionally, leac cerormauor. is unlike') tc occjr. 

££ FIGURES' 5-£ 'esoectiveiy ii:ustrate a leac Irame 
for use in the fab'icacor. o< e:ectron.: compenem IC r a 
plan view. ir. ar eria'ged view. ir. s cress sectcna' v-ew 
taken along tne i«'-t v'M-VII. and ir. anotne: c^oss sec- 
tbna' viev^- taker, a cng tne line Vlli-VIII Leac f-ame 3D 
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is former by a metal plate having me form o' a tc:an- 
gular and is comprised of lead formation pen 2i and 
exterior frame 22 tor enclosing lead formation pan 2 V 
Exterior frame 22 is 20 mm * 50 mm and is 0 2 mm 
thick. Referring to FIGURE 5. exterior name 22 nas. at 
its corner pans, four portions defining respective holes 
33 having a d.amete' of " mm to: locating the leac i-a^e 
30. Ir. acdilior. to me pro/ison o'. location hc-ies 22. 
exterior frame 22 has se.'e' pc lions afong one of me 
long sides the-eof. these sever ponjons cef'n.ng teven 
feed holes 5* having a diameter o' 2 mm. 

As shown ir. cetai: ir, FIGURES 6-e. leac formation 
par, 31 includes a vertical bricge par. 2$ an- a laieral 
bridge pan 36. Vertical bridge pan 25 bridges opposite 
two long sides ol exterior frame 32. Lateral bndge part 
36 bridges the remaining opposite two short sides ol 
exterior frame 22. Vertical and lateral bridge parts 25 
and 36 each have a width o!0 2 mm anc a thcoess o! 
0. 2 mm. These venical and latera* bndge pa*ts 25 and 
35 define 22C lattice oper. spaces (11 columns >■ 23 
rows). The vertical pitch o' trie lar.ee spaces is v 2 mm 
and the lateral pitch thereof is 2. 1 mm. Firs', to third lead 
parts 11-13 er.end towards the lattice open spaces, in 
other words 220 sets ol firs: tc third lead pans i M2 are 
two«dimensionaJly arranged at the foregoing pitches. 
Tnese pitches are 1/2 to 1**3 of the conventional o*^es. 
First lead part 11 downwardly extends Irom exterior 
frame 32 and lateral bridge pan 35 by 0. £ mnn. while 
second and third lead parrs 12 a no 13 upward! >• extend 
from exterior frame 32 and lateral b'idge par, 25 by 0 B 
mm. 

Each first lead pan i 1 has a base end i *a (length: 
0. 3 mm; width: 0. 2 mm; thickness: 0. 2 mm) and a 
leading end lib (length: 0. E mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is provided or. the bot- 
tom surface side of first lead pan n. Leading end lib 
has a top surface (0. 5 mm * 0. 5 mm) mat is greater in 
width than base end's 1 16 top sjrtace. 

Each second lead pan 12 has a base end 12a 
(length: 0. 3 mm; width: 0 2 mm; thickness. 0 2 mm) 
and a leading end 12b (lengih: 0. 5 mm: width: 0 2 mm: 
thickness: 0. i mm). Likewise, each third lead 1 2 has a 
base end 13a (l^pth: 0. 3 mm; width: 0. 2 mm. thick, 
ness: 0. 2 mm) and a leading end ".3b (length: 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of 6econd teac 
part 12. and a step of 0. 1 mm is provided or. the oor.om 
surface side of third lead pan 1 3. Leading end 12b has 
a wider top surface than base enc '.2a. and leading end 
1 3b has a wider top surface thar. base end "2a Leading 
ends 12b and 13b of second end third leaC parts 12 and 
13 have notches 12c anc "2c having a depth of C. 08 
mm. 

It is possible to form the fo-egoing s*.eps prodded 
on the bottom surface sides of first to third lead parts 
11-13 by coining, etching or pressing. The foregoing 
seven feed hoies 3« are proceed at positions corre- 
sponding to the second, fifth, eighth, eteve-th. thir- 
teenth, sixteenm and nineteenth co'umns from me left- 


hand side ir. the M * 22 :ar..ce {see FiGJ-.E 5j. 

The foregoing lead frame strucu-e allows 22C sets 
of lead pans 11*12 to be cioseiy and two-dimensonaliy 
placed on a single lead frame 20. The number o' elec- 

f tonic components 10 tha: a sr.gle lead t-ame 3C car. 
yield is increased in comparison with conventional tech. 
niques. anc meta' mate-ia for forming leac frame 32 is 
used mc*e efficient' y 

Tne fabricator. o 1 me aco.*e-desc*ibec e:er/on-; 

tc component *0. that *s. the assemo'y p'ocess. com- 
prises £ die bonding process, a wire bonding p'ocess a 
molding process. £ dicing '.cutting) process, and a leac 
finishing process Ir. the die bonding process, semcon- 
ductor chip 15 is fixed tc leading end nb of first leao 

i5 pan ii of lead frame 30 using conductive adhesrve "•<. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a'e electrically connected with lead- 
ing ends 12c anc 13b of second anc third lead pans "2 
and 12 by fine Al wires ".6 anrj -.7. Beth in the d»e bono- 

x ing process anc m the wre bonding p'ocess. 1eed ho es 
34, formed in exterior frame 22 of me leac trame. are 
used tor mount ng. or. a single iead frame 30. 220 sem- 
iconductor chips 15. Ir. me molding process, a moid 
assembly fo' transfer mold is used for integ*a' encaos-- 

2* lation of most of firs; tc tmrc leac pans ".".-". 3. semicon- 
ductor chips * 5. and Au wires ".5 anc 17. 

FIGURES 9-12 a r e views of lead frame 30 after 
molding is completed. FIGURE 9 is a plan view of me 
post-molding lead frame 20 FiGUnE 10 is ar enlarged 

oo view of the posi-moldmg leac frame 30. FIGURE n is a 
coss sectional v.ew cl the post-molding lead frame 30 
taken along me line Xl-Xl. FIGURE 12 is another coss 
sectional view of me post-molding lead frame 20 taken 
along the line XthXII. Referring first to FIGURE 9. 

35 therein shown a-e ten common gates *1 for resin intro- 
duction, and a moid pan <2 defined by an upper moid 
element and a low* mole element. These ter. common 
gates <i are provided at positions corresponding to the 
first, third, fifth, seventh, ninth, twelfth, fourteenth, six- 

*o teernh. eighteenth and twentieth columns from me left- 
hand side of the foregoing lettice structure of lead frame 
30 ( 11 columns » 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time that a resin 18. which has encapsulated most of 

45 lead pans 11 -13. semiconductor chips i£. and Au wires 
16-17. is formed in each of the latt.ee open spaces, 
additional resms 0-«5 a'e fo'med o^eTymg vertical 
bridge pan 35 and latera: bridge pan 36. Adduona' res- 
ins *3-<5 have me same height as resm 18. Each resm 

fo 18 is horizontally and pe-pendicuiany coupled one 
another via addn.onai resins *2-*5 Pe-iphca 1 part ita 
is chamfered and polarity marK *.8b is fened at one 
come- of the top su-tace. having a diameter of from 0.2 
mm to C.3 mm Aoo'ittonat resir. *2. wh.ch is formed as 

ii a ridge on ve-t:ca: broge oan 25. is cnamrie*ed at us 
periphery, anc the wicth o' additions! resir.'s *2 top sur- 
face is ec.ua' tc the widm z' ve'tica b'oge pa-. 25 d e . 
0 2 mm), ir, ome- wo'es. v-c groo/es. wh,ch a-e g-tare' 
in width at top thar. a*. bcr:om b t tormec PtTAeer. twe 
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adjacent molding resns *£ fec:nc each cr.e* across 
additional resin 43. along vert .ca; oroge par 35 'j<e. 
wi6e. additional resin 44, which is formed as a roge on 
lateral bridge pan 36. is chamie*ed at its periphery, and 
the width of addrtionat resm s 44 top surface is eouaf to $ 
the width of lateral bridge par. 36 (C. 2 mm), in other 
words. Two grooves, whcr. a-e greater in width at top 
than a! bottom, are former berweer. two adjacerT. mold- 
ing resins i£ lacing esc.-, other across aod'tona; resin 
44, along la;e*a: b'ioge ca'; 36 Aodr.onai resm 45. -. : 
which is termed o/e'fyir.g a po t. wne'e vert.ca: bnoge 
par! 35 and latera broge pa't 36 exss. is cnamfe-ec at 
its periphery anc has a toe sun^ace o'O 2 mm * 0.2 mm. 
FIGURES 10- "2 show examp.es in which e series of 
additional resins 43-45 is fo-mec also on exterior frame >5 
32 of the lead frame. 

FIGURES n and 12 show upper mold element 51 
and lower mold element 52 lor use ir. a molding proc- 
ess. Lead frame 3C having tne*eor 22D semi cons uct or 
chips 15 which are hor.zonta::> anc perpendiculany and j>c 
two-dimensionaliy arranged, is p:acec on lowe' mod 
element 52. Lowe' mold e emenr. 52 has a fo-nrng sjr- 
face that is provoed wi;n a g*eat numoer of recess 
pa/is. thereby allowing tne bottom surfaces (0. 3 mm * 
0. 2 mm} of base ends " 1 a-* 3a of first tc third lead pans a 
1 V13. exterior frame 32. venca! bnoge pan 35. and lat- 
eral bridge part 36 to pxjec". from resin bottom surlace 
18c by 0. 03 mm to 0.05 mm De^nec between upper 
moid element 51 anc* lower moid element 52 are 220 
cavities for the formation o' molding resin 18 which are sc 
arranged horizomally anc pe*pendicu:ariy. and two- 
dimensionally, and open spaces for the formation of 
additional resins 43-45 which have the same height as 
the cavities. These 220 cav:iies a'e horizontally and 
perpendicularly coupled one anoner through tie open 35 
spaces. Upper mold element 51 has a forming surface 
in which many recess pans having a depth capable of 
defining most of the cavities anc" most of the communi- 
cation open spaces for the cartes a r e formed. The cav- 
ities and the communication open spaces of the cavities <■ 
are easily filled with a resin tna* is in er.ee from e com- 
mon runner through the to-egomg ten common gates 
41. The angle and dimensions of each common gate 4i 
are 30 degrees and 0. 4 mm * 0. 2 mm Additionally, at 
least one of upper and lower mold elements 51 anc 52 «r 
Is provided with pins (not shown in the figure) which a*e 
Inserted Into location holes 33 formed in exterior frame 
32 of the lead Irame Such ar. arrangement p'events 
lead frame 30 from making a displacement with resoeci 
to the mold assembly. 

In accordance with the above -Describee mp'd 
assembly structure, tne 220 semiconductor chips *.S 
and the 220 sets of first to tn.ro iead pans 11 ".3 are 
integrally encapsulates by res;n. Aoco-dingly. the 
number of electronic components iC tnat a single moio- ss 
ing process can yteid increases in comparison with con- 
ventional fabrication teennc^es. the'eby providing 
improved productivity Aoo'iticnaUy. most of tne appear- 
ance o? molding res:n :£ ca- oe changed f:ee'y by 


replacement o' ucoe* moid eiemert 5'. 

In the done p-ocess. leac frame 3C is cjt together 
with reshs *.E. 43. 44. anc <5 wan a single cutting cade 
having a width of 0. 5 mm in order that resm cut s jriaces 
and leed cut surfaces are formed at the same t:me a: 
package lateral surfaces of two electronic components 
10 corresponding to rwc adjacent semiconductor cn;ps 
15. The cutting place width is greater, by 0 3 mm than 
the width o' vert ca anc latera' o*icge pa*ts 2i anc 3t 0"' 
the leac frame p 2 mm) v,"i anc VY2 0' r »G^nES lC- 
12 each indicate a cutting width of 0 i mm Lccat-on 
hole 33. formed in exterior frame 32 of tne leac irame. is 
used for identrficaton of a cutting position Tne toe sur- 
faces of additional resins 43-4 5 having a width o< 0 2 
mm are located at the centers of W1 anc W2. ana 
grooves. hori2ontally and perpendiculany termed by 
chamfer, guide a ttade for dicing in a travelling di'ection 
As a result. indiviouaJ e:er.ronic components -.0. each 
of which having a rectangular parai;e : epipec-like resm 
"C whose bcrom surface dimensions a-e 1 £ mm * 0 
6 mm anc first tc tnirC lesas 1 V.2 having a »eng;r o' 0 
65 mm. a-e sepa'ated. At this tine, in .eac fame 30. 
base portions having a length of C. ' i mm 0' Case enps 
na-i3a of each leac pan, are cisoardeo. £.s a result, a 
cut surface of first lead 1 "..which has dimensions o' 0 2 
mm x 0. 2 mm. is exposed at a lower end a*ea of one 
lateral surface of resin ".8, being flush with tne iate*ai 
surface of resin ie. In addition, cut surfaces of second 
and third leaos *2 and 13 (0. 2 mm » 0. 2 mm) a»e 
exposed at lower enc areas of opposite late-a: su-^ace 
of resin ie. Oemg fush with the opposne iaie*a: suiace 
of resin i£. Further, formed on a pacKage bcr.om sur- 
face are p'ojecting suiaces (0. 1 5 mm * 0. 2 mm) of first 
to third leads ii-*.3. As describee abp/e. use C a sott 
material which cuts easily for forming iead frame 30 
including firs: tc third lead parrs n-13 reduces wea* of 
a cutting btabe tor dicing, as a result of which variations 
in cutting width and reductions in curing rete are sup- 
pressed. 

In the leac finishing process, the exposec surfaces 
of first to third leaos 11-13 ere soiocrpiated such that 
the exposed surfaces are cove'ed with a film o' sober 
having a thickness of 4.i5 jim. As a result, soidef »n the 
form of film is applied onto each cut surlace (0. 2 mm » 
0. 2 mm) of firs: to third leads 1 1-13 formed on the pack- 
age lateral surface and onto each project n; surface (0 
15 mm h 0 2C mm) of first to thirc i6aos 11 -i 3 formed 
on the package bottom surlace Other patmg may be 
employed instead of soiderpfatmg in aoditon. soide-- 
plating may be eliminated depending on tne materia' o< 
lead frame 3D 

In accondance with the fabrication method 0' eie:- 
vonic component ^0. resm anc lead cut surfaces e*e 
formed at the same lime or a package ia:e*e» sun*ece. 
which makes rt possio'e tc eliminate the need tor per- 
forming a cebumng process. In aod:ton. unlike conven- 
tional technb^es. i*. »s unnecessa'y :c peno-m a iO'.m<ng 
process to- pro^.d.^g a Pent «r a- elongated leac. v.-rcr 
P'D/ces an imprcvec y eid 
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FIGURES IS and illustrate the app6a*ances of 
other surface mount tfipe eiecronic components in 
accordance with the present invention. Referring to FIG- 
URE 13. an electronic component 20 is shown in which, 
instead of a charmer, a step is provided at peripheral 
pari 18a of the resin top surface. As in the above- 
described case, the appearance of resin ',8 can be 
changed freely by replacement o' upper mole element 
51. Refemng now to FiGURE an eiecronic compo- 
nent 2" is illustrated in which resin *.£ nas lie form of a 
perfect rectangular oaralie : epiped and the bottom sur- 
faces of thick parts na*i3a and resin bottom sjrlace 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have a flat forming surface. 
Even with the FIG. 14 structure, lead stand-off specifi- 
cations can be met by subjecting the exposed surfaces 
of first to third leads 1 1 - 1 3 tc solderpiating for formation 
of solder films thereon having a thickness of 4-15 u.m. In 
accordance w:th electronic component 1C of FIGURES 
1-4 or in accordance with electronic component 20 of 
FIGURE 13. a cnamfer or a step is provided at periph- 
eral part 18c o' tne restr. top surface, which provioes the 
advantage that, when cutting resir. *.e. the thickness of 
resin to be cut is thin in comparison with the case o: 
electronic component 2 1 of FIG Jr,E 14. 

In electronic component 21 of FIGURE 14. lead 
thick parts i".a-i3a have bottom surfaces which are 
exposed being flush with resin bottom surface 18c. In 
such 8 case, there is the possibility that resm. which has 
been injected in the molding process. er.te» between the 
flat forming surface of the lower mold element and the 
bottom surfaces of lead thick parts 1 1 a- 1 3a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this problem. FIGURE 15 shows elec- 
tronic component 22 in which 7-shaoec groove I8d is 
formed in resin bottom surface "Sc. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resir. bottom surface 18c. 
These three U-shaped grooves i8e-g are formed in 
6uch a way as to enclose lead thick parts iia-i3a. 
respectively. As a resurt of such arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves I8d-g achieve a reduction in resin pressure. 

With reference to FIGURES i7-iS. the appearance 
and Inter naJ structure of another surface mount type 
electronic component in accordance win the present 
invention is shown. FIGURE 1 7 is a plan view of the 
electronic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line 
XVIII-XVIII of FIGURE 17. FIGURE IS is a cross sec- 
tionat view of tne electronic component taker, along the 
line XIX-XIX of FIGURE 17. In electronic component 2* 
of FIGURES 17-19, peripheral part tea of the resin top 
surface is chamfered and lead tmsk parts * ia-i3a have 
bottom surfaces which are exposec being Hush with 
resin bottom surface 18c. Electr.c component 2* has a 
r ^?J ateraI surts - e * cornposec of a cu: surface 
er>c aes of tne 'esn lateral 


1 8x that is formec at a lower 


surface simultaneously with £ lead cut surface by dicing, 
anc a non-cut surface I8y formed by molding Cut sur- 
face I8x of the resir. lateral surface is perpendicular to 
re6in bottom surface 18c. and a pan of cut surface iBx 
* forms common gate cut surface * 6z. Tnis common pate 
cut surface :8z is located between tne cut laiera: sur- 
faces of second and third lead thick parts "2a and *.3a. 
Non-cut surface ".By of tne resin lateral surface is 
inclined by an angle of Wee ceg'ees with -esoer. to 
ic 'esin bottom surface "Br so that moving resir. l£ can 
be withdrawn easily from the mo-'d assemcJy. The 
exposed surfaces of first to third leaos n-i3 are solder- 
plated. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 24. 
»5 FIGURES 20 end 21. which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 24 is completed In FIGURES 20 
and 21. 51 is en upper mold element 52 is a lower mold 
element. 41 is a common gate for resin injection. 
?z Defined between upper mole element 51 anc lower 
mold elemen: 52 are 220 cavities whicr are hori2ontaliy 
and perpendicularly, and two-dimensionaliy arranpeo 
for the formation of molding resins 16 Note that these 
cavities are communicated with one another through 
21 common gates *1 only in the column direction. Com- 
mon gates <i are located at positions corresponding to 
each column of the n * 22 cavities. lower mold ele- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet S3 »s inserted between lower moid element 
32 52 and the lead frame, to prevent the ente-ing of 
injected resin and to protect the iead bottom sun'ace. in 
such a case, base encs 12a and *.3a of second anc 
third lead parts 12 and *3 of each electronic component 
are pressed by upper moid element 51 at positions 
is away from the common gate 41 . it is possible to prevent 
the entering of injected resin without elastic sheet 53. 
depending on the resin p-essure. 

In accordance with electronic component 24. a cut 
surface of first lead 1 1 is exposed at a lower eno* area of ' 
*o a lateral surface of resin 18. being flush with resin cut 
surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lower ervj areas of opposite 
lateral surface of resin 18. being flush with resin cut sur« 
face 18x. In addition, molding is performed such that 
<5 each of the bottom surfaces of first to third leads 1 1-13 
is exposed being flush with resin bottom surface i8c. 
Further, the exposed cut surfaces and exposed bottom 
surfaces of first to thirc leads 1 1 -13 are continuous, and 
here are formed lead corner pats for connections with 
5f the outside. Accordingly, electronic component 2* is a 
super small component most suitable ic surface mount 
technology. 

In each of the aforesaid examples, electric connec- 
tion between semiconductor cn»p (electronic element) 
55 15 and second and third leads 12 and "2 may be estab- 
lished by means otner than Au wires '.6 and 17. Instead 
of using plate-Ike leac f-ame 3C an alter natr.-e. whicn is 
fo'med by par.e-nng tne like ieac frame ir ar. ».nsy:a:>ng 
substrate, may oe usee, m eacn exampie. on*y tne 
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15 


exposed bottom surfaces of first to third leads n--,2 
may be subjected to solderpiating. 

The number ot leads is na limited to the ai>o*e- 
described number. Instead of semiconductor chip 15. 
any electronic elements may be incorporated ir.tc elec- £ 
tronic components 10. 2D. 21, 22. 23. and 24. 

Claims 

1. An electronic componen: of a resir. molded pack- ?c 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element; and is 

(c) a resin which encapsulates said -electronic 
element and said lead; 

wherein a lateral surface of said lead and a 
lateral surface of said resin are simultaneously 2C 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. *5 

2. The electronic component of claim 1, wherein, said 
lead is formed of a soft materia! which cuts easily 


provided with either a chamfer or a step 

11. The electronic component of claim i. therein at 
least a portion of each of four lateral surtaces of 
said resin is formed by cutting. 

12. The electronic compcoent of claim ".. whe-eir, sac 
lateral surface of said resin has e cut surtace 
formed at the time of curing said lead and a non-cut 
surface formed a: the time of performing sad 
encapsulation process. 

1 3. The electronic component of claim 1 2. wherein said 
cut surface of said resin's lateral surface is per pen* 
dicular to said resin'6 bottom surface and wherein 
said non-cut surface of said resin's lateral surface 
tilts with respect to said resin's bottom surface. 

14. The electronic component of claim "2. wherein said 
cut surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resin's lat- 
eral surface. 

15. The electronic component of claim 12. wherein 
each of lower end a f eas of four lateral surtaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of said resin. 


3. The electronic component of claim 1. wherein said so 
exposed lateral surface of said lead is plated. 

4. The electronic component of claim 1. wherein at 
least a portion of a bottom surface of said lead is 
exposed at a bottom surface of said resin. « 

5. The electronic component of claim 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

40 

6. The electronic component of daim 4, wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said '5 
exposed bottom surface and exposed lateral sur- 
face of said lead are plaied. 

8. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead slightly so 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, portions ss 
defining grooves. 

10. The electronic component of claim l. wherein said 
resin has a top surface the periphery of which »s 


16. The electronic component of claim 1, 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element; and 
a thick part which is formed having a 
greater thickness than said thin part so as 
to provide a step on the side of said lead s 
bottom surface; 

(b) a lateral surface of said (hick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said iBteral sur- 
face of said thick pan is located at a tower end 
area of said lateral surface of said resin and 
said lateral surfaces of said thick pan and said 
re6in are exposed forming the same plane; and 

(c) a bottom surface of said thick part is 
exposed a: a bottom surface of said resin. 

17. The electronic component of claim 16. wherein said 
exposed bottom surface of said thick par: projects, 
from said bottom surface of said resin, by a length 
less than a drffere.nce in thickness between said 
thin part and sac thick pari. 

18. The electronic componen: of claim t6. wherein said 
thin pan is g*ea:er in top surface width than said 
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method comprising: 


15*. The electronic component of claim 16. wherein said 
thin part has a top surface whose area is greater 
than the area of said electronic element and f 
wherein said electronic element is fixed onto said 
thin pan. 

20. The electronic component of claim 16. wherein said 
thin pan is provided with a notch, said notch acting io 
as e prevention means for preventing said lead from 
slipping from said resin. 


21. A method for fabricating an electronic component of 

a resin molded package type, said method compris- is 
ing: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part; 

(b) a step of electrically connecting said ele:- 20 
tronic element with said lead pan; 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step of cutting said lead frame together 2: 
with said resin in order that a resin cut surface 
and a lead cut surface are formed at the same 
time on a package lateral surface of said elec- 
tronic component. 

zo 

22. The electronic component fabrication method of 
daim 21, wherein said encapsulation step com- 
prises 8 step of encapsulating said lead pan such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. 35 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation step com- 
prises a step of inserting between a lower mold ele- 
ment and said lead part an elastic sheet <o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
claim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. 5c 

26. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- £$ 
ing process. 

27. A method of fabricating a plurality & electronic 
components of a resin molded package type, said 


(a) over e piste-like lead frame comprising a 
plurality of bridge pans which are formed into a 
lattice and e plurality of sets of lead parts which 
extend towards & plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-dimensionaHy defined by said 
plurality of bridge pans, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality ol 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans with a resin so that sa»d plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gales at least in one direc- 
tion: and 

(d) a step of cutting said lead frame together 
with said resir. such that said plurality of sets of 
lead parts of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time on individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of having an upper mold element 
press said lead pan cf said lead frame at a position 
eway from said common gate. 

29. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that e bottom surface of each 
said lead part is exposed at a bottom sunace of 
said resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves tor guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of said lead frame. 


31 


The electronic comconent fabrication method of 
daim 30. whcein said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac piuraJity of electronic com- 
ponents are formec a: the same time. 

32. The electronic component fabrication method of 
daim 30. whereir. eacn said groove is formec at 
least between two adjacen: electronic elements of 
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said plurality of electronic e'emems. 

33. The electronic component fabrication method ol 
claim 30. wherein said plurality of grooves are 
formed horizontally and perpendicularly along said £ 
bridge pans of said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe'ein each sac p/oo^e has a bottom 
width end a to? width, saic top width bene greater ic 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each J5 
other. 

36. The electronic component taO'ication method of 
daim 27 further comprising a s:ep of forming a plu- 
rality of ridges for use in locating a cutting blade to « 
be used in said cutting step ir. a top surface of said 
resin along said bridge parts of said lead frame. 

37. The electronic component fabrication method of 
claim 36. wherein said plurality of ridges are formed 2S 
hori2ontaJly and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method of 
daim 36. wherein the maximum width of each said yo 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
claim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package tat- 
eral surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method for fabricating a plurality of electronic 
components of a resin molded package type, said *o 
method comprising: 

(e) over a plate-like lead frame comprising (i) a 
rectangular exterior frame, (ii) a plurality of 
bridge parts which are formed into a lattice to <s 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) a plurality of 
sets of lead pans which extend towards a plu- 
rality of lattice open spaces which are horizon- so 
tally and perpendicularly, and two- 
dimensionafly defined by said plurality of bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces: 55 

(b) e step of electrically connecting each said 
electronic element wit*, a corresponding set of 
lead parts of said plurality of sets of lead pans: 

(c) a step of encapsulating sa*d plurality of 


electronic elements and sac plurality of sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are formec at the same time 
on individual package lateral surfaces of said 
plu'ality of electronic components. 

41. The electronic element fabrication method of ciaim 
40. wherein said encapsulation step comprises a 
step of injecting a resin through common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The electronic component fabrication method of 
daim <0. wherein said cutting step comprises a 
step of cutting said lead frame together with said 
resin at a width g' eater than the width of saic bridge 
par* of said lead frame in order that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of rwo electronic 
components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electronic elements. 

43. The electronic component fabrication method of 
claim «2. whe'ein said cutting step comprises a 
step of cutting said lead frame together with said 
resin with a single cutting blade having a width 
greater than the width of said bridge par: of said 
lead frame. 

44. The electronic component fabrication method of 
daim AO further comprising a step of subjecting 
said lead cut surfaces, formec on said package lat- 
eral surfaces of said plurality of electronic compo- 
nents, to a plating process. 

45. A plate -like lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) a rectanguia' exterior frame: 

(b) e pluralrty of b'idge pans which ere formed 
into a lattice so as to establish connections 
between a pair of opposite sides of said recta n- 
gular exterior frame es weP as between another 
pair of opposite sices thereof: and 

(c) a plurality of sets of lead parts which extend 
towards respective lattice open spaces which 
are horizontally end perpendicularly, arc two- 
dimensb.natiy oeftnec by said bregt parts 

46. The lead frame of taim *5. 

each saic lead pan comprising: 
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(8) a base eno having the same thicKness as 
said exterior frame and said bridge part; and 
(b) a leading end which is formed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- 
ness of said base end so as tc 1orm a step on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein a specific lead 
part of said plurality of sets of lead parts is provided 
with a leading end whose top surlace area is 
greater than the area of an electronic element thai 
is fixed thereon. 

48. The lead tame of claim 46, wherein a specific lead 
part of sad plurality of sets of lead pa-is is provided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is pe iormed 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four comers thereof por- 
tions defining holes tor positioning which a-e used 
in performing a resin molding process as well as in 
cutting saic plurality of sets of lead parts. 

50. The lead frame of claim 45. wnerein said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of ar. elec- 
tronic component of a resin molded package type, 
said moid assembly comprising: 

(a) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionally is placed: 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally and per- 
pend cularly. and two-dimensionaliy arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction: and 

(c) common gates through which a resin is 
injected into said piurafity of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 5 V wherein said upp&r 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The mold assembly of ciaim 5t . wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere inserted into holes for 


positioning formed in an exterior frame of said lead 

frame. 
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